192                                    ON MAINTAINED VIBRATIONS.                                    [97
equilibrium, and a maximum one-eighth of a period before such passage. Under these circumstances the greatest possible amount of energy is communicated to the system ; and in the case contemplated it is just sufficient to balance the loss by dissipation, the adjustment being evidently independent of the amplitude.
If a < /cp, sufficient energy cannot pass to maintain the motion, whatever may be the phase-relation ; but if a > icp, the equality between energy supplied and energy dissipated may be attained by such an alteration of phase as shall diminish the former quantity to the required amount. The alteration of phase may for this purpose be indifferently in either direction; but if e be positive, we must have
pz = n2- VO2 - «2p2) ; while if e be negative,
f = n2 + V(«2 - *2.p2).
If a be very much greater than 'icp, e= ± \ir, which indicates that when the system passes through its position of equilibrium the spring is at its maximum or at its minimum.
The inference from the equations that the adjustment of pitch must be absolutely rigorous for steady vibration will be subject to some modification in practice ; otherwise the experiment could not succeed. In most cases %2 is to a certain extent a function of amplitude ; so that if nz have very nearly the required value, complete coincidence is attainable, without other alteration in the conditions of the system, by the assumption of an amplitude of large and determinate amount.
When a particular solution of (5) has been found, it may be generalized by a known method. Thus, if 6 =A01} we have as the complete solution
which may be put into the form
0 = P01-B01      dr^e-^dt ...................... (12)
When t is great, the second term diminishes rapidly, and the solution tends to assume the original form 6 = P6^.
The number of cases falling under the present head which have been discovered and examined hitherto is not great. The mysterious son rauque of Savart, which sometimes accompanies the longitudinal vibrations of bars, and which is attributed by Terquem to an associated transverse vibration, is doubtless of this character. Just as in Melde's experiment already spoken of, the periodic variations of tension accompanying the longitudinal vibrations 5icpAt + aA& - aA7 = 0,
